Porphyrin synthesis and mitochondrial respiration in acute intermittent porphyria: studies using cultured human fibroblasts.
The formation of variation of delta-aminolevulinic acid (ALA) and of porphyrins, as well as respiratory metabolism, have been studied in skin fibroblasts from six normal control subjects and seven patients with acute intermittent porphyria. The mean activity of ALA synthetase was the same in both groups, whereas the mean activity of uroporphyrinogen I synthetase (as measured by the conversion of porphobilinogen [PBG] to porphyrins) was significantly decreased in fibroblasts from porphyric subjects, the mean value being 52 per cent that of control subjects (p less than or equal to 0.001). The findings of decreased uroporphyrinogen synthesis without an increase in ALA synthetase in mitochondria-containing cells from subjects with acute intermittent porphyria are compatible with the concept that defective PBG ultilization is the fundamental defect in heme biosynthesis in this disease and the possibility that ALA synthetase is "irreversibly" repressed in nonhepatic tissues. Respiration of the cells was studied polarographically. The two types of cells showed similar overall rates of respiration and in general responded to substrates and inhibitors as expected. Of the inhibitors tested (rotenone, amytal, antimycin, and cyanide), only rotenone showed a differential effect: respiration of fibroblasts from porphyric patients was not as sensitive to the inhibitor as was that of the control subjects. These results are interpreted as suggesting a possible defect in mitochondrial NADH oxidation in acute intermittent porphyria.